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Abstract

Purpose—Although eliminating health disparities by race, ethnicity, and socioeconomic status 

(SES) is a top public health priority internationally and in the United States, weight-related racial/

ethnic and SES disparities persist among adults and children in the United States. Few studies 

have examined how these disparities have changed over time; these studies are limited by the 

reliance on rate differences or ratios to measure disparities. We sought to advance existing 

research by using a set of disparity metrics on both the absolute and relative scales to examine 

trends in childhood obesity disparities over time.

Methods—Data from 7066 children, ages 2 to 18 years, in the National Health and Nutrition 

Examination Surveys were used to explore trends in racial/ethnic and SES disparities in pediatric 

obesity from 2001 to 2010 using a set of different disparity metrics.

Results—Racial/ethnic and SES-related disparities in pediatric obesity did not change 

significantly from 2001 to 2010 and remain significant.

Conclusions—Disparities in obesity have not improved during the past decade. The use of 

different disparity metrics may lead to different conclusions with respect to how disparities have 

changed over time, highlighting the need to evaluate disparities using a variety of metrics.
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Introduction

The global burden of obesity is substantial [1,2] and is projected to increase dramatically 

during the next 20 years [1]. Some of the greatest rates of obesity are observed in the United 

States, where recent estimates indicate that 17% of U.S. youth are obese (body mass index 

[BMI] ≥95th percentile for age and gender) [3,4], placing them at risk for high cholesterol, 
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hypertension, depression, decreased quality of life, type 2 diabetes, and asthma [5,6]. 

Although the high prevalence of obesity across all age groups warrants attention, the fact 

that most obese children go on to become obese adults [7] highlights the importance of 

addressing obesity early in life.

Eliminating health disparities by race, ethnicity, and socioeconomic status (SES) is a top 

public health priority in the United States [8–10] and international settings [11]. However, 

low-income and some racial and ethnic subgroups remain more likely to suffer from a 

variety of diseases and health risks, including obesity and weight-related diseases [5,9,12–

15]. These disparities are evident as early as the pre-school years [16–18].

There is substantial research documenting the existence of sociodemographic and economic 

disparities in childhood obesity; fewer studies have examined changes in disparities over 

time [19]. Some studies have suggested that disparities in the prevalence of obesity among 

youth have increased [8,19–23], whereas other research has suggested that disparities have 

decreased [15,24–26]. However, in previous research, the magnitude of disparities is 

typically quantified using rate or odds ratios (RR and OR), or rate differences (RD), with 

little attention given to the underlying value judgments implicit in these metrics [27].

Various disparity measures can produce results that are qualitatively and quantitatively 

different when the same data are examined [27,28]. Disparities can be measured on an 

absolute or relative scale and by weighting subpopulations equally or according to size. If 

the prevalence of a disease is low, disparities measured on the relative scale might appear 

large whereas those measured on the absolute scale might be small [28,29]. Disparities can 

appear to decrease over time because the better-off groups experience decreases in health or 

because the worse-off groups experience improvements [27]. From a public health 

perspective, only the latter scenario is desirable, although the metrics commonly used to 

assess health disparities (e.g., RR and RD) and trends over time do not capture this 

distinction. Other available measures of disparity are more sensitive to improvements in 

health among the worst-off subgroups.

Recent publications have offered guidance on more sophisticated approaches to the 

measurement of health disparities over time [27,28,30–32]. It is important for researchers to 

examine several disparity measures with an understanding of the utility and implicit values 

prioritized by different metrics [27,30–32]. For example, absolute metrics can provide 

evidence of the distribution of the disease burden across subpopulations, which may be 

paramount for public health practitioners and decision-makers in prioritizing what 

populations to target for interventions and what policies might offer the greatest return on 

investment. Conversely, relative indices of inequality may be of greater importance to 

epidemiologists interested in causal determinants and social justice advocates for whom 

equity is a goal in itself. Relative indices can also be compared across a variety of health 

indicators and outcomes, whereas absolute metrics are often not directly comparable.

More rigorous quantification of trends in disparities in childhood obesity is critical to guide 

the development of interventions and policies to address health disparities and to evaluate 

progress toward eliminating disparities. The objectives of this study were to evaluate how 
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racial/ethnic and SES disparities in obesity among youth have changed over time using 

several disparity measures.

Methods

Data source and study population

Data from 2 cycles of the National Health and Nutrition Examination Surveys (NHANES), 

conducted in 2001–2002 and 2009–2010, were used in this analysis. NHANES is a cross-

sectional survey of the civilian, noninstitutionalized U.S. population [33]. NHANES uses a 

complex multistage probability sampling design, with some subgroups oversampled. This 

study used data from 7066 children ages 2 to 18 years who completed the body measures 

component in the mobile examination center (MEC) of NHANES. The response rates for 

this age group range from approximately 85% to 88% for the 2 survey cycles. Standardized 

weight and height measures collected in the MEC were used to calculate age- and sex-

specific BMI percentiles, according to the 2000 Centers for Disease Control and Prevention 

growth charts [34,35]. Children were classified as obese if they had a sex- and age-specific 

BMI percentile ≥95, according to criteria established by the International Task Force on 

Obesity [36]. Other variables include age (years), sex, race/ethnicity (non-Hispanic white, 

non-Hispanic black, and Mexican-American), and income-to-poverty ratio (0%–100% of 

federal poverty level [FPL], 101%–200% FPL, 201%–400% FPL, and >400% FPL). 

Children identifying as other races or ethnicities were included in the sample for analyses, 

but results for these groups are not reported separately because of small sample sizes.

Disparity metrics

We selected metrics that 1) give additional influence to the groups with the poorest health 

outcomes; 2) can assess disparities on both the relative and absolute scale; 3) can be used to 

evaluate ordered (i.e., SES) and unordered (i.e., racial and ethnic) groups; and 4) can be used 

to compare multiple groups (as opposed to pairwise comparisons between the “best” and 

“worst” groups, such as the RR and RD). We calculated metrics by weighting groups 

equally and again weighting by population size to illustrate potential differences according 

to each method. Weighting groups equally implies that differences between subpopulations 

are important regardless of the relative size of the subgroups. Population weighting, by 

contrast, gives all individuals equal weight and accounts for changes in the distribution of 

population subgroups over time. Population-weighted metrics are more robust to the 

instability of health status estimates among small subgroups over time [31]. The more 

commonly used RD and RR, in which subgroups are equally weighted also are reported for 

comparison.

Absolute measures

The between-group variance (BGV) summarizes the squared deviations from a population 

average, weighted by population size.
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Where pj is group j’s population size, yj is group j’s mean health status and μ is the 

population average health status. The BGV is a useful metric for measuring absolute 

disparity for unordered groups because it is weighted by population size and is sensitive to 

larger deviations from the population average [37].

The absolute concentration index (ACI) is based on the relative concentration index (RCI; 

described in the paragraph to follow) but assesses the extent to which disease is concentrated 

among ranked groups on the absolute scale [32].

where RCI is the relative concentration index and μ is the population average health status. 

When health outcomes are expressed in terms of negative events (e.g., obesity, death), a 

negative ACI indicates that the most advantaged groups have better health outcomes than 

the least advantaged groups.

Relative measures

The index of disparity (ID) is the summed differences between several group rates and a 

reference rate (typically the best rate) [38], where rj is the health status of group j and J is 

the number of groups.

The ID weights groups equally.

The Theil index (T) and mean log deviation (MLD) are used to measure the disproportionate 

burden of disease across a population.

Where pj is the proportion of the population in group j and rj is the ratio of the mean health 

status in group j relative to the mean health status for the population. Both T and MLD are 

population-weighted and more sensitive to larger deviations from the population average 

because of the use of the logarithm (implying that reductions in inequality should ideally be 

achieved by improving the health status of the worst-off) [27]; T is more sensitive to 

changes in groups with a greater burden of disease and MLD is more sensitive to changes in 
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groups with a greater share of the population. T and MLD are appropriate for both ordered 

(e.g., SES) and unordered groups (e.g., racial and ethnic subpopulations) [32].

The RCI is used to measure the degree to which disease is concentrated among ranked or 

ordered groups [39].

Where pj is the group’s population share, μj is the group’s mean health status, and Rj is the 

relative rank of the jth group:

Where pr is the cumulative share of the population up to and including group j. A negative 

RCI indicates that the most advantaged groups have better health outcomes than the least-

advantaged groups. The concentration index is bounded by the prevalence of disease when 

the outcome is binary [40].

In all cases, the metrics are expressed in terms of adverse events [28]: a greater prevalence 

of obesity is negative. For the metrics to be comparable, they are presented as % change 

from the 2001–2002 and 2009–2010 survey cycles. For the RD, RR, and ID, the group with 

the lowest prevalence of obesity for each period was used as the reference rate: non-

Hispanic white for the race/ethnicity comparison, and >400% FPL for the SES comparison.

Statistical methods

Multivariable logistic regressions were used to generate adjusted probabilities (prevalence) 

of obesity over survey cycles by race/ethnicity and income-to-poverty ratio (PIR), adjusted 

for age and gender. Stata 12SE survey commands and MEC sample weights were used to 

account for the complex sampling design of NHANES [41]. HD*Calc was used to generate 

estimates of racial/ethnic and SES disparities over time [42]. HD*Calc estimates standard 

errors and 95% confidence intervals for each metric at each time point, which were used to 

assess significance (α = 0.05). Disparity metrics were calculated weighted equally and again 

by subgroup population size for comparison. Because some subgroups are oversampled in 

NHANES, raw counts could not be used to estimate subgroup size to calculate population-

weighted metrics. Therefore, weighted proportions by subgroup were calculated and 

multiplied by 100,000 to generate estimates of the relative subgroup size in a hypothetical 

sample of 100,000 persons. These estimates were used to calculate the population-weighted 

metrics in HD*Calc. Variance estimates accounted for the complex survey design by using 

Taylor series linearization. Sensitivity analyses included using crude subgroup prevalence 

estimates to calculate disparity metrics and comparing results to the adjusted estimates.
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Results

Sociodemographic characteristics and the prevalence of obesity among children over the 2 

NHANES survey cycles, 2001–2002 and 2009–2010, are listed in Table 1 [43].

Overall, the sample characteristics were relatively stable over time. The mean age of 

participating children was 9.6 in 2001–2002 and 10.0 in 2009–2010. The proportion of 

children identifying as Mexican-American was 14% in 2001–2002 and approximately 18% 

in 2009–2010. There were subtle shifts in the distribution of children across PIR categories; 

in 2001–2002, a greater proportion of children fell in the middle-PIR categories (101%–

400% FPL), whereas in 2009–2010, the distribution was more even across the 4 PIR groups. 

Finally, the proportion of children classified as obese was 12.3% in 2009–2010, compared 

with 11.5% in 2001–2002. These estimates are lower than those reported by Ogden et al. [4] 

because of the use of the International Task Force on Obesity cutoffs, which have been 

shown to produce lower estimates of obesity prevalence compared with U.S. growth curve 

cutoffs or World Health Organization criteria [43].

Racial and ethnic disparities

The prevalence of obesity among non-Hispanic White, non-Hispanic black and Mexican-

American youth from 2001–2002 to 2009–2010 can be seen in Figure 1. The prevalence of 

obesity increased slightly among all groups, significantly only for non-Hispanic black youth 

for whom the odds of obesity was 42% greater in 2009–2010 compared with 2001–2002 

(OR 1.42, 95% confidence interval 1.08–1.88).

Table 2 includes the racial/ethnic disparity metric estimates over time. Across all disparity 

metrics, racial and ethnic disparities were statistically significant in 2001–2002 and 2009–

2010. Disparities in obesity prevalence by race and ethnicity did not change significantly 

from 2001–2002 to 2009–2010 by any disparity metric.

Change (%) in disparity metrics from 2001–2002 to 2009–2010 can be seen in Figure 2. 

Racial and ethnic disparities as measured on the absolute scale appeared to increase (not 

significantly) over time. Disparities as measured on the relative scale appeared to increase to 

a lesser extent; these changes were not statistically significant.

Socioeconomic disparities

The prevalence of obesity among youth ages 2 to 18 years from 2001 to 2010 by SES can be 

seen in Figure 3.

The prevalence of obesity increased slightly among all groups, though not significantly. 

Table 3 includes the SES disparity metric estimates over time. Across all disparity metrics, 

SES disparities were statistically significant in 2001–2002 and 2009–2010.

Disparities in obesity prevalence by SES did not change significantly from 2001–2002 to 

2009–2010 by any disparity metric. Change (%) in SES disparity metrics from 2001–2002 

to 2009–2010 can be seen in Figure 4.
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Disparities by SES on the relative scale appeared to decrease (not significantly) based on the 

metrics that used equal weighting, including the RR, ID, MLD and T. Metrics that were 

population weighted (i.e., MLD, T, RCI) appeared to increase over time, though not 

significantly.

Discussion

In this study we examined changes in racial/ethnic and SES disparities in pediatric obesity in 

the United States during the past decade by using a variety of disparity metrics. Consistent 

with previous research, results suggest that significant racial/ethnic and SES disparities 

persist on both the relative and absolute scales. Extending previous work, our findings 

suggest that racial/ethnic and SES-related disparities have not changed appreciably since 

2001, as assessed on both the absolute and relative scale. Previous research on how 

disparities in pediatric obesity have changed over time has been inconsistent, with some 

studies reporting increasing disparities [8,19–23] and other studies reporting decreasing 

disparities [15,24–26]. However, these studies are limited by the exclusive reliance on RDs 

or RRs. Few studies have used alternative metrics to assess disparities, and no published 

research to date has used multiple disparity metrics. Additionally, methodological 

differences across studies may have contributed to inconsistent findings.

One study used the RCI to examine trends in SES disparities in overweight among U.S. 

youth (10–18 years) in NHANES, from 1971 to 2002 [26]. Authors report that the pattern of 

changing SES-related disparities in overweight varied by racial and ethnic subgroup but that 

SES disparities generally decreased during the 1990s [26]. Singh et al. [19] used the ID to 

look at disparities in prevalence of overweight and obesity (BMI ≥85th percentile) among 

children 10–17 years. Authors report that between 2003 and 2007, racial/ethnic disparities 

increased by approximately 211%, and SES disparities increased by approximately 30%. 

These estimates are greater than those reported in the present study, possibly because of the 

use of parent-reported weight and height and the use of crude subgroup prevalence rates 

unadjusted for age and gender in Singh et al. [19]. The accuracy of parent-reported height 

and weight is inversely associated with child weight status, and these associations differ by 

race/ethnicity [44,45]. Thus, measures of disparities based on parent-reported height and 

weight could be biased.

In addition, in the present study, the use of crude subgroup prevalence rates resulted in more 

variable estimates of the % change in disparity metrics, which could have been a 

consequence of differences in the age distribution by subgroup over time. If there were a 

greater number of older children in the sample over time (a greater proportion of whom are 

obese), and this shift was differential by racial/ethnic or SES subgroup, the estimated 

disparities on the basis of crude rates would be confounded by the shift in the underlying age 

distribution. These factors could explain why racial/ethnic disparities were reported to 

increase by more than 200% over 4 years by Singh et al. [19].

In addition to evaluating various metrics as statistical tools with inherent strengths and 

limitations, the selection of disparity metrics can lead to qualitatively different answers to 

the question of whether health inequality is increasing or decreasing [30,31,46]. 
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Subsequently, such choices have implications for how, or whether to address certain 

inequities in health. In this study, though there were no statistically significant changes over 

time by any metric, the magnitude and directionality of change differed between metrics that 

weighted subgroups equally and by population size. The greater % change in disparity 

metrics that were population-weighted was likely attributable to these metrics being 

influenced by the changing underlying population distribution of youth in various racial/

ethnic or PIR categories (i.e., a greater proportion of children identified as Mexican-

American in 2009–2010 compared with 2001–2002).

In addition, although SES disparities on the absolute scale uniformly increased (though not 

significantly), changes in SES disparities on the relative scale were mixed. The apparent 

increases in SES disparity metrics on the absolute scale were driven by the greater absolute 

increase in prevalence of obesity among youth in the lowest-income group (13.6% in 2001–

2002 to 15.0% in 2009–2010) compared with youth in the highest-income group (7.6% in 

2001–2002 to 8.5% in 2009–2010), although the prevalence of obesity increased among all 

groups. On the relative scale, the equally-weighted relative metrics appeared to decrease 

because the prevalence of obesity among all groups increased, thereby increasing the 

denominator of the relative comparisons. The population-weighted relative metrics appeared 

to increase because there were a greater proportion of children in the lowest- and highest-

PIR groups in 2009–2010 compared with 2001–2002. Consequently, the subgroups at the 

extremes were given more weight in 2009–2010, resulting in apparent increases in the 

relative disparity metrics.

The elimination of health disparities has been a national priority for years, but disparities in 

pediatric obesity by race/ethnicity and SES have not improved over a decade. Although 

setting the elimination of health disparities on the national agenda is a first critical step, 

strategies to achieve this goal have not been developed and implemented on a wide enough 

scale to move the needle with respect to disparities at a national level. Moreover, 

population-based efforts to address the obesity epidemic could worsen racial/ethnic and SES 

disparities because the better-off groups may be more likely to benefit from population-

based initiatives. For example, efforts to improve school food and physical activity 

environments may disproportionately benefit children attending schools with a greater level 

of resources.

This pattern was evident after the “Back-to-Sleep” campaign was initiated in 1994 to reduce 

deaths attributed to sudden infant death syndrome (SIDS). Although the campaign was 

effective in reducing the prevalence of SIDS overall, benefits of the initiative were not 

equally distributed, and disparities in SIDS widened after the campaign [47–49]. The burden 

of obesity affects all racial/ethnic and SES subpopulations, leading some to suggest that 

population-based approaches are necessary [26]. However, in developing and implementing 

population-based initiatives, potential effects on disparities need to be evaluated.

This study has some limitations. First, data are cross-sectional, and results could be 

influenced by sampling differences across survey cycles. Second, NHANES does not allow 

for the examination of smaller racial and ethnic subgroups such as American-Indian and 

Alaskan Native or those of multiple races. In addition, when stratified by age, gender, race/
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ethnicity, or PIR, some subgroup sizes were rather small, which may have resulted in 

unstable prevalence rates by survey cycle and limited power to detect statistically significant 

differences over time or to explore differences within groups (i.e., SES disparities within 

racial and ethnic subgroups, or differences by age group). We attempted to mitigate this 

problem by using logistic regressions to generate adjusted (marginal) estimates of the 

prevalence of obesity by subgroup while adjusting for age and gender. This method 

provided more stable estimates of the disparity metrics; however, it may have introduced 

additional error related to the model.

A comparison of the disparity metrics based on the crude and adjusted estimates of 

prevalence indicated the overall pattern was consistent, but the metrics derived from the 

“crude” prevalence estimates were much more variable. This additional variation is likely 

due to the substantial variation in the prevalence of obesity across age and gender strata, 

making it important to account for changes in the distribution of those characteristics. 

Sample size considerations precluded stratified analyses by age and gender groups, thus we 

chose to present disparity metric estimates based on adjusted prevalence estimates. Because 

of the use of adjusted estimates, findings may not be directly comparable to those based on 

crude prevalence.

With respect to the disparity metrics selected, because most metrics have been adapted from 

economic applications, they use either the population average or the “best” group’s rate as 

the reference. This can imply that equity is the primary goal, even if it is achieved by a 

reduction in health for the most advantaged group. Moreover, the more sophisticated 

disparity metrics lack clear interpretations regarding the magnitude of existing disparities, 

beyond being able to determine if the metric is significantly different from zero. More 

methodological research is needed on metrics that allow for comparisons to an “ideal” rate 

or value (e.g., Healthy People 2020 target), and on metrics that are more easily interpretable. 

Finally, relying solely on individual-level measures of wealth and race/ethnicity may mask 

differences in environments [50]. More research is needed to explore the contribution of 

neighborhood factors (e.g., segregation, SES) to disparities in obesity, and how disparities 

may vary geographically.

Despite the aforementioned limitations, this study has several strengths. This is one of the 

first studies to examine racial and ethnic and SES disparities in pediatric obesity over time 

using a nationally representative sample and multiple disparity metrics on both the absolute 

and relative scales. Methods and results are germane to a variety of health risks and 

outcomes in both the United States and international settings. Disparities by race/ethnicity 

and SES are complex and multi-faceted; future research needs to move beyond the reliance 

on a single, limited metric such as the RD or RR.
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Fig. 1. 
Prevalence of obesity among non-Hispanic White, non-Hispanic black, and Mexican-

American youth between 2 and 18 years, 2001–2002 and 2009–2010.
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Fig. 2. 
Change (%) in racial and ethnic disparities among youth between 2 and 18 years, 2001–2002 

to 2009–2010. Increasing values on all disparity metrics indicate widening disparities.
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Fig. 3. 
Prevalence of obesity among youth between 2 and 18 years by PIR, 2001–2002 and 2009–

2010.
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Fig. 4. 
Change (%) in SES disparities among youth between 2 and 18 years, 2001–2002 to 2009–

2010. Increasing values on all disparity metrics indicate widening disparities; the ACI and 

RCI were multiplied by −1 so that increasing values would be consistent with worsening 

disparities.
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Table 1

Sociodemographic characteristics of U.S. children, 2–18 years, 2001–2010

2001–2002 (n = 3805) 2009–2010 (n = 3261)

Age 9.6 (9.5–9.8) 10.0 (9.8–10.2)

Female 50.0 (48.2–51.9) 49.0 (46.2–51.8)

Race or ethnicity*

  Non-Hispanic white 69.1 (63.9–74.3) 66.4 (59.3–73.4)

  Non-Hispanic black 16.8 (11.4–22.3) 16.0 (12.9–19.1)

  Mexican-American 14.1 (10.2–18.0) 17.6 (10.7–24.6)

PIR

  0–100% FPL 23.0 (20.4–25.5) 23.2 (20.0–26.5)

  101–200% FPL 25.1 (21.9–28.3) 23.3 (19.9–26.6)

  201–400% FPL 28.9 (26.2–31.6) 27.6 (23.5–31.7)

  >400% FPL 23.0 (19.7–26.4) 25.9 (21.4–30.4)

  Obese (%)† 11.5 (9.7–13.3) 12.3 (10.9–13.7)

CI = confidence interval; FPL = federal poverty level; PIR = income-to-poverty ratio.

Values indicate weighted means/proportions (95% CIs).

*
Children identifying as races or ethnicities other than those listed were included in the sample for analyses, but results are not reported for these 

groups due to small sample sizes.

†
Prevalence of obesity is based on International Task Force for Obesity cutoffs, which produce estimates lower than previous analyses using U.S. 

growth curve cutoffs [43].
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Table 2

Racial and ethnic disparities by absolute and relative metrics, 2001–2010*

2001–2002 Metric (95% 
CI)

2009–2010 Metric (95% 
CI)

Absolute difference (95% 
CI)

Absolute measures

  RD, equal weight† 5.2 (3.0–7.4) 5.6 (3.2–8.0) 0.4 (−3.7, 2.8)

  Between-group variance, equal weight 5.8 (1.1–10.4) 6.6 (1.6–11.5) 0. 8 (−7.6, 6.0)

  Between-group variance, population weight 5.6 (1.1–10.0) 6.6 (1.1–11.5) 1.0 (−7.6, 5.6)

Relative measures

  RR, equal weight† 1.5 (1.3–1.8) 1.5 (1.3–1.8) 0.0 (−0.4, 0.4)

  Index of disparity, equal weight† 50.6 (23.3–77.8) 51.5 (26.3–76.7) 0.9 (−38.1, 36.2)

  Mean log deviation, equal weight† 17.7 (2.5–32.9) 18.3 (4.1–32.4) 0.6 (−21.3, 20.2)

  Mean log deviation, population weight 18.8 (1.9–35.7) 20.7 (3.7–36.3) 1.2 (−24.7, 22.2)

  Theil index, equal weight 16.7 (2.9–30.5) 17.2 (4.4–30.1) 0.5 (−19.4, 18.4)

  Theil index, population weight 19.5 (1.8–37.3) 20.7 (3.7–37.6) 1.1 (−25.7, 23.5)

ID = index of disparity; RD = rate difference; RR = rate ratio.

*
All metrics were statistically significantly different from zero (or 1, for the RR), indicating significant disparities at both time periods. There were 

no significant differences between time periods for any disparity metrics. Positive absolute differences indicate widening disparities across all 
metrics. Slight discrepancies in values between columns are due to rounding.

†
For the RD, RR, and ID, the reference group was non-Hispanic white; the group with the greatest prevalence of obesity was non-Hispanic black.
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Table 3

SES disparities by absolute and relative metrics, 2001–2010*

2001–2002 Metric (95% 
CI)

2009–2010 Metric (95% 
CI)

Absolute difference (95% 
CI)

Absolute measures

  Rate difference, equal weight† 6.0 (3.5–8.6) 6.6 (4.1–9.0) 0.5 (−4.1, 3.0)

  Between-group variance, equal weight 5.1 (1.1–9.1) 6.0 (1.7–10.3) 0.9 (−6.8, 5.0)

  Between-group variance, population weight 4.7 (1.0–8.5) 6.0 (1.7–10.3) 1.2 (−7.0, 4.5)

  Absolute concentration index, equal weight −1.2 (−1.7, 0.7) −1.3 (−1.8, 0.8) 0.1 (−0.6, 0.8)

  Absolute concentration index, population weight −1.1 (−1.6, 0.6) -1.3 (−1.8, 0.8) 0.2 (−0.5, 0.9)

Relative measures

  Rate ratio, equal weight† 1.8 (1.4–2.3) 1.8 (1.4–2.2) 0.0 (−0.6, 0.6)

  Index of disparity, equal weight† 65.7 (28.2–103.3) 62.8 (28.4–97.1) −3.0 (−48.9, 53.9)

  Mean log deviation, equal weight 23.4 (4.2–42.6) 22.3 (4.9–39.7) −1.1 (−24.8, 27.0)

  Mean log deviation, population weight 21.7 (3.9–39.4) 22.4 (4.8–40.0) 0.8 (−25.8, 24.2)

  Theil index, equal weight 21.5 (4.8–38.2) 20.6 (5.4–35.9) −0.9 (−21.8, 23.5)

  Theil index, population weight 19.8 (4.4–35.3) 20.9 (5.4–36.4) 1.0 (−22.9, 20.8)

  Relative concentration index, equal weight −10.4 (−14.8, 6.0) −10.4 (−14.3, 6.5) 0.0 (−5.9, 5.9)

  Relative concentration index, population weight −9.9 (−14.2, 5.6) −10.5 (−14.5, 6.6) 0.6 (−5.2, 6.5)

FPL = federal poverty level; ID = index of disparity; RD = rate difference; RR = rate ratio.

*
All metrics were statistically significantly different from zero (or 1, for the RR), indicating significant disparities at both time periods. There were 

no significant differences between time periods for any disparity metrics. Positive absolute differences indicate widening disparities across all 
metrics. Slight discrepancies in values between columns are due to rounding.

†
For the RD, RR, and ID, the reference group was >400% FPL; the group with the highest prevalence of obesity was 0–100% FPL.
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